We report a case of pulmonary aspiration during induction of general anesthesia in a patient who was status post esophagectomy. Sudden, unexpected aspiration occurred even though the patient had fasted adequately (over 13 hours) and received rapid sequence anesthesia induction. Since during esophagectomy, the lower esophageal sphincter is excised, stomach vagal innervation is lost, and the stomach is flaccid, draining only by gravity, the patient becomes vulnerable to aspiration. As the incidence of perioperative pulmonary aspiration is relatively low, precautions to prevent aspiration tend to be overlooked. We present a video clip showing pulmonary aspiration and discuss the literature concerning the risk of aspiration and its preventive strategies.
Patients undergoing esophagectomy are at a high risk of pulmonary aspiration before and after surgery due to the loss or alteration of the lower esophageal sphincter [1] . Although no comprehensive study of such a high-risk group has been performed, various methods have been recommended to prevent pulmonary aspiration [2, 3] . Nevertheless, it is not possible to completely prevent pulmonary aspiration during general anesthesia. After pulmonary aspiration, clinical syndromes such as pneumonia and pneumonitis can develop. Due to their high morbidity and mortality, these conditions are clinically important [4] .
We would like to present a video clip showing pulmonary aspiration during induction of anesthesia in a patient who is status post esophagectomy, as the case is valuable to elucidate the risk of pulmonary aspiration in patients who have undergone esophageal surgery.
Written consent for publication has been obtained from the patient.
CASE REPORT
A 74-year-old man with mild chronic obstructive pulmonary disease, hepatitis B virus-positive hepatocellular carcinoma, and liver cirrhosis, with suspected hypopharyngeal carcinoma, was scheduled to undergo laser-assisted partial hypopharyngectomy. He had a history of Ivor-Lewis esophagectomy for esophageal cancer performed at 59 years of age. Video-assisted mediastinoscopic lymphadenectomy for lymph node biopsy and neck dissection was planned. No premedica- tion was given, and the fasting period was over 13 hours.
The patient entered the operating room with a nasogastric tube inserted. Standard monitoring devices were connected, and general anesthesia induction was planned to be performed by rapid sequence induction.
Denitrogenation with 100% oxygen was performed for 
DISCUSSION
The incidence of perioperative pulmonary aspiration in adults has been reported to be approximately 1 in 4000
to 8000 with a morbidity of 1 in 16,573 and mortality of 1 in 99,441 [5, 6] . A retrospective study from the Mayo Clinic, including cases from between the years 1985 and 1991, reported that the incidence of perioperative pulmonary aspiration after general anesthesia for elective surgery was 1 in 3886 cases [7] . Since the incidence of perioperative pulmonary aspiration is low, precautions to prevent pulmonary aspiration tend to be overlooked.
In esophagectomy, the lower esophageal sphincter is excised, the stomach vagal innervation is lost, and a new gastroesophageal anastomosis is made in the midesophagus or cervical esophagus [8] . As in the postesophagectomy state, the flaccid stomach is drained only by gravity, is in the thoracic cavity, and is without the sphincter, the patient becomes vulnerable to aspiration [8] . In such patients, even if there is no oral intake of any food and rapid sequence induction is performed, the possibility of aspiration cannot be completely eliminated.
Nonetheless, additional strategies for stomach decompression such as nasogastric tube insertion, head-up position induction, rapid sequence induction with cricoid pressure, and awake tracheal intubation can be considered [8] . Inserting the nasogastric tube does involve risk of anastomotic disruption in the post-esophagectomy state, however, it is possible to safely insert the tube 2 to 3 weeks after the operation [8] . Additionally, the use of premedication such as pro-kinetics, and H2-blockers might assist in preventing pulmonary aspiration [9] .
Whether or not to use rapid sequence induction could not be clearly determined through literature review [10] , however, patients with moderate to high risk of aspiration should be considered for rapid sequence induction. It has been reported that cricoid pressure does not definitively reduce aspiration [11, 12] , especially in patients with cervical anastomosis where the esophagus is likely to be lateral to the cricoid cartilage, making cricoid pressure ineffective [8] . In our case, cricoid pressure was not applied during induction of anesthesia; even if it was performed, it might not have prevented aspiration completely.
Patients who are status post esophagectomy are at risk of aspiration even if they have never aspirated during induction of anesthesia in the past. In the current case, Levin-tube aspiration before induction and induction at head-up position might have helped reduce the possibility of aspiration. As succinylcholine can increase intraabdominal pressure [13] , a high dose of rocuronium might be considered as an alternative. In this case, the risk of pulmonary aspiration was overlooked due to its relatively low incidence. We regret that more meticulous precautions were not taken to prevent pulmonary aspiration during the induction of anesthesia.
Patients who undergo esophago-thoracic procedures are at a higher risk of perioperative pulmonary aspiration [3] .
There is still little evidence supporting the role of various precautionary methods of preventing aspiration in this high-risk group. However, as pulmonary aspiration is closely related to postoperative mortality and pulmonary morbidity, anesthesiologists should always pay particular attention to patients at risk of pulmonary aspiration.
